by random selection, and their composition as regards age, maturity, birthweight, haematocrit, and preexchange bilirubin level is shown in Table I .
Group I (controls): 19 infants who were treated by simple exchange transfusion.
Group II (substitution exchanges): 17 infants who at every 100-ml. interval during the exchange had 10 ml. (2-5 g.) salt-poor human albumin substituted for the blood, similar to the method of Kitchen, and using a total of about 20 g. albumin.
Group III (primed exchanges): 17 infants whose exchange transfusion was preceded by the intravenous injection of 2-5-10 g. albumin (approximately 1-75 g./ kg.) [1] [2] [3] [4] [5] [6] hours before the procedure. This was a larger dose of albumin than Odell's 1 g./kg.
Infants in all three groups were given two-volume exchange transfusions using the umbilical vein. Samples were taken into heparinized containers before and after exchange. Acid-citrate-dextrose blood with a haematocrit of approximately 50% was exchanged in 10 ml.
aliquots over 60-146 minutes. All blood removed from the infant was collected in a dark-glass container with 2500 units heparin added. Care was taken to prevent contamination of waste blood by either saline washings, donor blood, or albumin. After measuring the volume removed, samples were taken for the various investigations. Haematocrit, bilirubin, and albumin concentrations were estimated within a few hours of collection when this occurred during laboratory working hours; otherwise haematocrit estimations were done by the authors, and plasma from centrifuged specimens was stored in the dark at 4°C.
Plasma bilirubin was estimated spectrophotometrically (White, Haidar, and Reinhold, 1958) and plasma albumin concentration by a modification of the method described by Bartholomew and Delaney (1966) .
Calculations of blood volume, plasma volume, total mass of intravascular bilirubin, and total mass ofbilirubin removed were based on the work of Valaes (1963) .
(1) Blood volume (BV). Mollison, Veall, and Cutbush (1950) found the mean blood volume in newborn infants to be 85 ml./kg., but that it differed according to age, early or late clamping of the cord, maturity, and venous haematocrit. By matching the three groups these factors should largely cancel out; blood volume was therefore calculated in ml. as: birthweight in kg. x 85. (3) Although approximately twice the blood volume was exchanged in each case, variations in haematocrit inevitably led to variations in the size of the plasma volume exchanged, the actual range being 1 6-2 -8. Therefore, as it is the plasma and not the red cell fraction which is concerned with bilirubin removal, bilirubin clearance has been expressed per 2 volumes of plasma exchanged.
Results
Bilirubin removal. In Table II Albumin concentration. Table III shows the mean differences in serum albumin concentrations before and after exchange transfusion in the three groups. In the control group there was a mean fall of 0 * 5 g./100 ml. In Group II the concentration was raised to 5 *03 g./100 ml., an increase of 1 *42 g./ 100 ml. over the pre-exchange level. Group III showed an over-all mean decrease of 0 * 04 g./100 ml., the post exchange concentration being 3 59 g./ 100 ml.
Effect of albumin priming in Group III (primed) cases. Table IV sets out the effects of administration of albumin on the haematocrit, bilirubin concentration, total bilirubin mass, and albumin concentration, in the time interval between priming with albumin and before starting the exchange. In each case there was a rise in bilirubin and albumin concentrations, the mean increases being 3-2 mg./100 ml. and 0-8 g./100 ml., respectively, and a mean fall in venous haematocrit of 6%. Discussion The administration of large amounts (20 g.) of human albumin as an adjunct to exchange transfusion resulted in a significant increase in bilirubin removal as compared with simple exchange transfusion. The probable explanation of this effect is that bilirubin diffusion from the extravascular into the intravascular space is accelerated when large numbers of binding sites are made available by the addition of albumin (Sproul and Smith, 1964) . In terms of bilirubin removal the results reported here are less impressive than Kitchen's. His cases varied widely as regards age, weight, and especially in pre-exchange serum bilirubin concentration, the mean in the control group being 19 3 mg./100 ml. compared with 10-7 mg./100 ml. in the albumintreated group. We found that in our cases with pre-exchange bilirubin levels of less than 10 mg./ 100 ml. (not included in this series) the mean clearance was 154% as compared with 123% in our control cases with pre-exchange bilirubin levels above 10 mg./100 ml. In addition, these lower levels are of slight clinical interest only, while the method of bilirubin estimation becomes less accurate. Our Group III (primed) cases showed a statistically insignificant increase in bilirubin removal. Expressing our results as mg. bilirubin removed per kg. birthweight, our control group was nearly as effective as Odell's albumin-primed group (see Table V) . This difference is difficult to explain unless our control cases were given more plasma relative to the total blood volumes exchanged.
In Group III cases the effect of albumin priming was similar to that in Odell's series, in that there was a marked rise in the serum bilirubin concentration of the order of 3 mg./100 ml. As the mean time interval was 21 hours, this implies extraction of bilirubin from the tissues and its discharge into the blood. Had no such shift occurred, the bilirubin concentration should have decreased since the plasma volume increased as evidenced by the fall in haematocrit. Group II infants that large amounts of albumin administered during the exchange resulted in an increase of serum albumin from a mean of 3-61 g./100 ml. to 5 * 03 g./100 ml., and that this was well tolerated, the infants in Group III who had a slight fall in total serum albumin at the end of the exchange were then given a booster dose of 2-5 to 3-75 g. albumin to provide further binding sites. The effect of this procedure on the bilirubin-binding capacity of the serum will be discussed in a later publication. Preliminary investigations on these lines, based on the method of Porter and Waters (1966) and Waters (1967) , are encouraging, but follow-up periods are still short.
Possible disadvantages in the administration of albumin suggested by Ruys and van Gelderen (1962) 
